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Description 
Axial Compression Electrical Connector 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Ap- 
plication No. 60/481,152 filed July 28, 2003. 
Background of Invention 

[0002] 1. Field of the Invention 

[0003] The invention relates to an electrical connector. More par- 
ticularly the invention relates to an electrical connector in- 
stallable upon an electrical cable, having a helically corru- 
gated outer conductor, by application of axial compres- 
sion. 

[0004] 2. Description of Related Art 

[0005] Connectors for corrugated outer conductor cable are used 
throughout the semi-flexible corrugated coaxial cable in- 
dustry. 

[0006] Previously, connectors have been designed to attach to 
coaxial cable using solder, crimping and or mechanical 


compression applied tangentially to the longitudinal axis 
of the cable. The quality of a solder connection may vary 
with the training and motivation of the installation per- 
sonnel. Solder connections are time consuming and re- 
quire specialized tools, especially during connector instal- 
lation under field conditions. Mechanical compression 
connections may require compressive force levels and or 
special tooling that may not be portable or commercially 
practical for field installation use. Mechanical compression 
designs using wedging members compressed by tighten- 
ing threads formed on the connector may be unacceptably 
expensive to manufacture. 

[0007] | n the case of a coaxial cable with a corrugated aluminum 
outer conductor the prior crimping may not adequately 
secure the desired connection because of the relative 
softness of the aluminum outer conductor. 

[0008] Another form of a compression connection is via axial 
compression. In prior axial compression connectors a 
portion of a braided and or foil outer conductor is folded 
back upon itself and a ferrule forced over the folded outer 
conductor by a hand tool which applies axial compression. 
Because of the difficulty with folding a solid conductor 
back upon itself without tearing, this form of connector is 


unusable with a solid metallic outer conductor coaxial ca- 
ble. 

[0009] Competition within the cable and connector industry has 
increased the importance of minimizing installation time, 
required installation tools, and connector manufacturing/mate- 
rials costs. Also, competition has focused attention upon 
ease of use, electrical interconnection quality and connec- 
tor reliability. 

[0010] Therefore, it is an object of the invention to provide an 
electrical connector and method of installation that over- 
comes deficiencies in such prior art. 
Brief Description of Drawings 

[0011] jhe accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate em- 
bodiments of the invention and, together with a general 
description of the invention given above, and the detailed 
description of the embodiments given below, serve to ex- 
plain the principles of the invention. 

[0012] Figure 1 is a combination external side view and partial 
cross sectional view of a connector according to a first 
embodiment of the invention. 

[0013] Figure 2a is a cross sectional side view of the coupling nut 
of Figure 1. 


[0014] 

Figure 

2b is a an end view of the coupling nut of Figure 1. 

[0015] 

Figure 

3a is a cross sectional side view of the interface of 


Figure 

1. 

[0016] 

Figure 

3b is an end view of the interface of Figure 1. 

[0017] 

Figure 

4a is an end view of the body of Figure 1. 

[0018] 

Figure 

4b is a cross sectional side view of the body of Fig- 


ure 1. 


[0019] 

Figure 

5a is a cross sectional side view of the sleeve of 


figure 

1. 

[0020] 

Figure 

5b is an end view of the sleeve of figure 1. 

[0021] 

Figure 

5c is an external side view of the sleeve of figure 1. 

[0022] 

Figure 

6 is a cross sectional side view of the connector of 


figure 

1, installed upon a cable. 

[0023] 

Figure 

7 is a combination external side view and partial 


cross sectional view of a connector according to a second 
embodiment of the inventionFigure 8a is a cross sectional 
side view of a connector and partial cross sectional side 
view of a coaxial cable, prior to interconnection. 
[0024] Figure 8b is a cross sectional side view of a connector and 
partial cross sectional side view of a coaxial cable, prior to 
axial compression. 


[0025] Figure 8c is a cross sectional side view of a connector and 
partial cross sectional side view of a coaxial cable, in- 
stalled. 
Detailed Description 

[0026] The invention will be described in detail with respect to 
figures 1-6 in a standard Type-F (CATV) connector inter- 
face for use with 75 ohm helically corrugated outer con- 
ductor coaxial cable. One skilled in the art will appreciate 
that the invention, as will be discussed herein below, is 
similarly applicable to other connector interfaces and or 
helically corrugated coaxial cable configurations. 

[0027] As shown in Figure 1, a connector 1 comprises a coupling 
nut 3 surrounding an interface 5 which mates to a body 7 
that fits into a sleeve 9. A plurality of compressible and or 
deformable sealing gaskets, for example rubber or silicon 
o-rings, may be located around and within the connector 

I to environmentally seal the connection(s). A first gasket 

II is located between the coupling nut 3 and the interface 
5, seated upon the interface 5, to seal an interconnection 
between the connector 1 and a female connector. A sec- 
ond gasket 13 is located between the coupling nut 3 and 
the body 7, seated upon the body 7, to seal the connec- 
tion between the coupling nut 3 and the body 7. A third 


gasket 15 is located between the sleeve 9 and the body 7, 
for sealing between the body 7 and the outer sheath of 
the cable. If the connector 1 is to be installed in a dry en- 
vironment, some or all of the gaskets may be omitted. 

[0028] Figures 2a and 2b show the coupling nut 3 in greater de- 
tail. A connector end 17 of the coupling nut 3 has threads 
19 formed on an inner radius of the coupling nut bore for 
coupling to a female F-type connector. An inward project- 
ing retaining shoulder 21 has an inner diameter adapted 
to loosely fit over the connector end 17 of the body 7, but 
not the interface 5. A plurality of faces 23 are formed in 
the outer surface of the coupling nut 3 as tool mating 
surfaces for rotating the coupling nut 3 when threading 
the connector 1 to attach it to a female type F-connector 
via the threads 19. 

[0029] Figures 3a and 3b show the interface 5 in greater detail. 
An interface shoulder 25 formed in the connector end 17 
is adapted to seat the first gasket 11. A body coupling 
surface 27 has an inner diameter adapted to receive a 
connector end 17 of the body 5 in an interference fit. An 
angled guide surface 31 projects axially towards a cable 
end 29 to define a circular outer conductor groove 33 fac- 
ing the cable end 29. 


[0030] Figures 4a and 4b show the body 7 in greater detail. A 

sleeve mounting guide surface 35 at the cable end 29 has 
an outer diameter adapted to initially receive and align the 
connector end 17 of the sleeve 9 as it is mounted for an 
initial interference fit. A sleeve mounting surface 37 hav- 
ing a slightly larger diameter is adapted to retain the con- 
nector end 17 of the sleeve 9 in a final interference fit. A 
ridge 39 projects radially outward to provide a stop for 
the sleeve 9 as it is moved axially onto the body 7. A 
groove 41 operates as a seat for the second gasket 13. 

[0031] At the connector end 17 of the body 7, an interface 

mounting guide surface 45 has an outer diameter adapted 
to initially receive and align the body coupling surface 27 
of the interface 5. An interface mounting surface 43 hav- 
ing a slightly larger diameter is adapted to retain the cable 
end 29 of the interface 3 in a final interference fit along 
the body coupling surface 27. 

[0032] Outer conductor thread(s) 47 are formed projecting radi- 
ally inward along an interface area 49 of a bore in the 
body 7. The outer conductor thread(s) 47 are adapted to 
threadably mate with the helical corrugations formed in 
the outer conductor of the desired coaxial cable. Here, 
dual threading adapted to mate with Coral (trademark) 


brand helically corrugated low cost, high performance 
coaxial cable manufactured by Andrew Corporation of Or- 
land Park, Illinois, is shown. A pair of helical corrugations 
in the outer conductor are oriented 180 degrees from 
each other. This unique water blocking aluminum cable is 
described in United States utility patent application num- 
ber 10/131,747 filed April 24, 2002 also assigned to An- 
drew Corporation and hereby incorporated by reference in 
its entirety. 

[0033] Alternatively, a cable interface area 49 with a single outer 
conductor thread 47 for conventional single threaded he- 
lically corrugated copper cable, for example as described 
herein below with respect to figures 8a-c, may be applied. 

[0034] Between the interface area 49 and the cable end 29 of the 
body 7, the bore has an increased diameter adapted to re- 
ceive the desired coaxial cable with a protective outer 
sheath in place. 

[0035] Figures 5a-c show the sleeve 9 in greater detail. A cable 
guide surface 51 formed in the cable end 29 may be an- 
gled to assist initial insertion of the cable. A body mount- 
ing surface 53 at a connector end 17 has an inner diame- 
ter adapted to mate with the sleeve mounting surface 37 
in an interference fit. A textured grip surface 55 or the 


like may be formed around the outer diameter of the 
sleeve 9 to improve the grip of a user upon the connector 
1 when tightening the coupling nut 3. 
[0036] The connector 1 may be pre-configured for use by as- 
sembling the components and applying limited axial com- 
pression to partially seat the interference fit surfaces to- 
gether as shown in Figure 1. This provides a user with a 
single assembly to handle, and removes the opportunity 
to misplace and or damage the individual connector 1 
components. 

[0037] jo install the connector 1 upon a coaxial cable, the user 
prepares the cable end by stripping back portions of the 
outer conductor and outer sheath to expose the inner and 
outer conductors. The cable is then inserted into the cable 
end 29 of the connector 1 up to the interface area 49 
where the connector 1 is rotated to thread the outer con- 
ductor thread(s) 47 upon the helical corrugations of the 
outer conductor. The threading is continued until a lead- 
ing edge of the outer conductor is bottomed against the 
outer conductor groove 33. 

[0038] Axial compression is applied to complete the interconnec- 
tion. Depending upon the cable dimensions and deforma- 
tion characteristics of the outer conductor material, the 


axial compression may be applied, for example, using a 
suitable hydraulic press and or a common hand tool. Dur- 
ing axial compression, the interference fit surfaces be- 
tween the sleeve 9 and the body 7 and also between the 
body 7 and the interface 5 are fully seated up to their re- 
spective stop points. Also, the relative movement com- 
presses the second gasket 13 between the body 7 and the 
coupling nut 3 and the third gasket 15 between the sleeve 
9 and the cable sheath, environmentally sealing the con- 
nector 1. 

[0039] The leading edge of the outer conductor of the cable, al- 
ready bottomed against the outer conductor groove 33, is 
further driven against the outer conductor groove 33 by 
the axial compression and deformed against and within 
same due to the threaded engagement between the outer 
conductor and the outer conductor threads 47 which lock 
the outer conductor to the body 7 as it is moved towards 
the interface 3. 

[0040] The deformation of the leading edge of the outer conduc- 
tor into the outer conductor groove 33 creates a strong 
electrical interconnection around the full diameter of the 
outer conductor leading edge. Further, the deformation 
disrupts the helical corrugations forward of the interface 


area 49 whereby as shown in Figure 6, the connector 1 is 
fixed in place upon the cable, prevented from unthread- 
ing. 

[0041] | n alternative embodiments, for example as shown in fig- 
ure 7, like components/features numbered as above, a 
cable with, for example, a center conductor which has a 
larger diameter than the F-Type connector interface re- 
quires may be accommodated by modifying the interface 
5. The interface 5 is adapted to include a center contact 
pin 59 held coaxially within the interface 5 by an insulator 
61. Spring finger(s) 63 formed in the cable end 29 of the 
center contact pin 59 are biased radially inward to grasp a 
center conductor of the cable. To increase the inward 
bias, and thereby the strength of the interconnection with 
the center conductor, the insulator 61 supporting the 
center conact pin 59 may be extended towards the cable 
end 29 of the center contact pin 59 over a portion of the 
spring finger(s) 63 outer diameter. 

[0042] D ue t0 t he increased dimension of the interface 5, the 
coupling nut 3 is not retained by an interconnection be- 
tween the interface 5 and the body 7. Instead, a snap ring 
62 or the like may be used to rotatably couple the cou- 
pling nut 3 to a connector end 17 of the interface 5. To 


simplify machining requirements of the interface 5, a sep- 
arate flare compression ring 57 may be press fit into the 
interface 5 to form the outer conductor groove 33. 
[0043] similar to the first embodiment, described in detail herein 
above, during axial compression an interference fit is 
formed between the body 7 and the interface 5. Also, the 
leading edge of the cable outer conductor is driven into 
and deformed within the outer conductor groove 33. 
Rather than extending through the bores formed in the 
connector 1 the inner conductor of the cable engages 
spring fingers on the cable end of the center contact pin 
1. 

[0044] Another embodiment, as shown in figures 8a-c, like com- 
ponents/features numbered as above, is adapted for 
larger diameter cables and, for example, a standard 7/16 
DIN connector interface. The insulator 61 supports the 
center contact pin 59. The insulator 61 may be preformed 
and press fitted into the interface 5. Alternatively, the 
center contact pin 59 may be temporarily supported in 
position and the insulator 61 formed in place by injection 
molding routed through injection molding entry and exit 
access port(s) 65 formed in the interface 5. The coupling 
nut 3 may be retained upon the interface 5 by deforming 


an outer edge of a cable end 29 facing retention groove 
67 before or during the axial compression. The third gas- 
ket may be adapted to thread directly upon the outer con- 
ductor, sealing between the outer conductor and the body 
7, eliminating the need for a separate sleeve component. 

[0045] For installation, the cable is similarly prepared as shown 
in figure 8a and pre-threaded as described above and 
shown, for example, in figure 8b. Application of axial 
compression, then completes the deformation of the outer 
conductor and interface 5 / body 7 interference fit inter- 
connection, as shown in figure 8c. 

[0046] upon a review of this Specification, one skilled in the art 
will appreciate that the various interference fit surfaces 
described herein may be oriented in alternative configura- 
tions. Further, the connector interface may be a propri- 
etary configuration or a standard interface, for example, 
Type F, SMA, DIN, Type N or BNC. Also, additional features 
may be included, for example, to provide seating surfaces 
for specific axial compression apparatus. 

[0047] Th e invention provides a simplified and cost effective en- 
vironmentally sealed connector with improved electrical 
characteristics. Depending upon the material characteris- 
tics and dimensions of the particular cable used, the con- 


nector may be quickly and securely attached using a com- 
pact hand tool. Further, the invention is applicable to a 
wide range of connector interfaces and helically corru- 
gated outer conductor coaxial cables. 
[0048] Table of Parts 
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[0049] where in the foregoing description reference has been 
made to ratios, integers or components having known 
equivalents then such equivalents are herein incorporated 
as if individually set forth. 

[0050] while the present invention has been illustrated by the 
description of the embodiments thereof, and while the 
embodiments have been described in considerable detail, 


it is not the intention of the applicant to restrict or in any 
way limit the scope of the appended claims to such detail. 
Additional advantages and modifications will readily ap- 
pear to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details, 
representative apparatus, methods, and illustrative exam- 
ples shown and described. Accordingly, departures may 
be made from such details without departure from the 
spirit or scope of applicant's general inventive concept. 
Further, it is to be appreciated that improvements and/or 
modifications may be made thereto without departing 
from the scope or spirit of the present invention as de- 
fined by the following claims. 


